RWJ-24517, a positive inotropic agent, has novel effects on action potentials in guinea pig myocardium.
RWJ-24517 is a positive inotropic agent whose mechanism of action is under investigation. We examined the effects of RWJ-24517 on guinea pig papillary muscle action potentials and myofilament response to Ca2+. RWJ-24517 increased the fast action potential duration (APD) in a dose-dependent fashion but had no effect on the myofilament response. Tetraethylammonium (TEA 10 mM), which in itself slightly prolonged the control AP, completely blocked the increase in APD75 (APD at 75% of repolarization) and suppressed the increase in APD25 induced by RWJ-24517 (10 microM). Verapamil (5 microM) had little effect on control APs but did decrease the prolongation of the AP induced by RWJ-24517. The increase in APD25 induced by RWJ-24517 was not completely blocked by TEA even with addition of verapamil or 4-aminopyridine (2 mM). RWJ-24517 enhanced Ca(2+)-dependent slow APs elicited by 0.1 microM isoproterenol in preparations depolarized by high extracellular K+ (25 mM), but had no effects on slow APs elicited by 10 mM TEA. These results suggest that the primary electrophysiologic effect of RWJ-24517 is a substantial AP prolongation, which appears to occur largely through a mechanism which is likely to involve inhibition of Ca(2+)-dependent K+ channels. It also appears to have additional effects on some other channels (possibly Na+ channels), which may contribute to the positive inotropic action of RWJ-24517.